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Time course of resolution of persistent air leak in 
spontaneous pneumothorax 
R. MATHUR, J. CULLEN, W. J. M. KINNEAR AND I. D. A. JOHNSTON* 
University Hospital, Queen’s Medical Centre, Nottingham NG7 2 UH, UK. 
Persistent air leak (PAL) following tube drainage for spontaneous pneumothorax (SP) is a potentially 
troublesome complication. The optimum time to intervene surgically is not known. We therefore investigated 
the rate of resolution of PAL (defined as continued air leak at 2 days after tube insertion) in patients treated 
medically. We retrospectively reviewed the records of 214 patients presenting with SP over 5 yr. One hundred 
and forty-two (67%) had tube drainage and in 73 (51%) of these a PAL developed. Overall median time to 
resolution in the 43 patients with PAL treated medically was 8 days from tube insertion, but PAL resolution 
was longer in those with underlying lung disease (n = 19) than those without such disease (11 days vs. 7 days, 
P=O.O5). In patients with normal lungs 20/24 had resolved by 9 days but subsequently the rate of resolution 
was much slower. In those with abnormal lungs only 8/19 had resolved by 9 days (P<O.O5 compared with 
those with normal lungs) but the rate of resolution in such patients appeared to change little subsequently. The 
size of the initial SP did not influence the rate of resolution of PAL. For patients with PAL and normal lungs, 
surgery at 7-9 days from tube insertion would provide a reasonable opportunity for the PAL to resolve with 
medical treatment. For those with underlying lung disease there is no clear optimal time and decisions need 
to be taken on an individual basis. 
Introduction 
Despite many surveys of the management of 
spontaneous pneumothorax (SP) several important 
management questions remain as yet unanswered, 
and there are wide variations in practice (1,2). Initial 
management in the U.K. may well become more 
standarized following publication of British Thoracic 
Society Guidelines (3). Amongst outstanding ques- 
tions however is that of the optimum time for surgi- 
cal referral when the patient develops a persistent air 
leak (PAL) following intercostal tube drainage. PAL 
is a relatively frequent, and potentially troublesome 
complication of SP. A balance needs to be drawn 
between surgery too early, which would be unneces- 
sary in a proportion of patients whose SP would 
resolve and who might never have a recurrence of SP, 
and too late an approach which would leave an 
inappropriate number of patients with the risk of 
recurrence and further hospitalization. Previous stud- 
ies have concluded that the majority of pneumo- 
thoraces in patients without underlying lung disease 
resolve by 2-3 days (4,5) though one of these studies 
purely relates to army personnel and neither of the 
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studies determined what the rate of resolution of the 
SP is day-by-day. To determine the optimum time for 
surgical intervention, the natural history of SP needs 
to be known more exactly. We therefore performed a 
retrospective analysis of all SP presenting at our 
institution over a 5 yr period. Our aim was to deter- 
mine the rate of resolution of PAL and to investigate 
factors that might influence this resolution rate. 
Methods 
We obtained details of patients admitted to 
University Hospital with a pneumothorax between 
June 1987-June 1992, from Hospital Activity 
Analysis/Korner data. The hospital records of all 
in-patients 2 18 years of age with SP were reviewed. 
Traumatic, iatrogenic and intensive care pneumo- 
thoraces were excluded from the study. PAL was 
arbitrarily defined as continued air bubbling through 
an intercostal tube at 48 h or more after insertion of 
the tube. Data were collected on the patient’s age, 
sex, size of SP on presentation, presence or absence 
of any underlying lung disease, mode of manage- 
ment of SP and whether not PAL developed. If a 
PAL developed, the time to either resolution on 
medical management (PAL closure) or to surgical 
intervention was recorded. 
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Statistical analyses were performed using the chi- 
square test for categorical data. The Mann-Whitney 
U-test was used to compare the times to resolution of 
PAL between the subgroups of patients with and 
without underlying lung disease, and between 
patients with a large or small SP at presentation. 
Results 
Two hundred and forty adult patients with SP were 
admitted in the study period and of these the case 
notes of 214 patients were available for review. The 
mean age of these 214 patients was 40 years (range 
18-86 years) and 175 (73%) were male. Thirty-nine 
were under the primary care of a Respiratory Phys- 
ician and in a further 30 a specialist respiratory 
opinion was sought. Sixty-one (29%) of these SP were 
recurrences, just over a third of these (25) being 
second or more recurrences. Of 214 SP, 36 (17%) 
were merely observed, 34 (16%) were treated by 
aspiration alone and a further 27 (13%) had an 
aspiration followed by intercostal tube insertion. In 
all, 142 (67%) patients had intercostal tube insertion 
and in these patients 113 were managed entirely 
medically with median time to resolution from drain 
insertion being 3 days, both in those with normal (64) 
and abnormal lungs (49). 
A PAL developed in 73 patients (51% of those 
having an intercostal tube inserted). Forty-three of 
these PALS resolved with medical treatment i.e. 
continued tube drainage; 29 had surgical inter- 
vention and in one case no data were available about 
outcome. 
MEDICAL TREATMENT 
Suction was instituted at some time in 30 of these 
43 PALS but only 9 had had suction by day 4, 
following tube insertion. The median time to resolu- 
tion was 8 days, and 28/43 (65%) had resolved by 9 
days (i.e. 1 week after development of PAL). Of the 
43 PALS closing on medical treatment, 24 cases had 
no recorded lung disease and in these the time to 
resolution of the PAL was shorter (P=O.O5) (Table 
1) than in the 19 cases with recorded underlying 
lung disease (median of 7 days vs. 11 days). At 9 
days from tube insertion 20/24 (83%) of cases with 
normal lungs had resolved compared with 8/19 
(42%) of those with abnormal lungs (PcO.01). PAL 
closure rates are shown graphically for those with 
normal and diseased lungs (Figure 1). The rate of 
resolution of PAL in patients with normal lungs 
appears to be much slower after 8-9 days, whereas 
in those with abnormal lungs the rate of resolution 
Table I Comparison between patients with normal and 
abnormal lungs 
Normal Diseased 
lungs lungs 
(n=24) (n= 19) 
Median age (years) 
Male 
Median time to resolution (days) 
No. resolved by 7 days 
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Fig. 1 Time course of PAL resolution in patients with 
normal (n=24) and diseased (19) lungs. 
Table 2 Spectrum of lung disease in patients with persis- 
tent air leak closing on medical treatment (n= 19) 
Chronic airflow obstruction 
Asthma 
Bronchogenic carcinoma 
Pneumonia 
Congenital myopathy 
Cystic fibrosis 
Mesothelioma 
appears to be more constant through the 
observation period. 
Patients with underlying lung disease (Table 2) 
were significantly older than those with normal lungs 
(Table 1). However comparison of PAL resolution 
times between all patients aged 150 years with nor- 
mal (n= 17) and abnormal (n=5) lungs showed that 
the time to resolution remained significantly longer in 
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Table 3 Effect of size of initial pneumothorax on resolution time 
Less than two thirds Greater than two thirds 
hemithoracic radius hemithoracic radius 
(n= IO) (n=25) 
Median age (years) 47 48 
Male 8 20 
Median time to resolution (days) 6.5 8.0 
No. resolving by 9 days 7 17 
No comparisons showed significant differences. 
those with abnormal lungs (PcO.05). It was not 
possible to compare PAL resolution times between 
cases with individual underlying lung diseases 
because of the small numbers involved. 
An estimate of the size of the initial SP was 
available for 35 of 43 cases of PAL closing on 
conservative management. Time to resolution of 
PAL was not affected by the size of the initial 
pneumothorax (Table 3). 
SURGICAL TREATMENT 
Of 19 with normal lungs, 20% had surgery at 17 
days, 30% at 8-14 days and 50% at > 14 days after the 
development of PAL. Of the 10 with underlying lung 
disease, 7 (70%) had surgery 2 21 days after the PAL 
developed. 
Discussion 
This study shows that 51% of patients receiving 
intercostal tube drainage for SP developed a PAL, 
defined as a continued air leak at 2 days or more after 
tube insertion. In those with normal lungs 83% of 
PAL resolved by a further 7 days (i.e. 9 days from 
tube insertion), but the time to resolution was longer 
in those with abnormal lungs. 
Our study has a number of limitations. First, just 
over 10% of case records were not available. There 
was no suggestion however that these patients dif- 
fered in age distribution or in their mode of therapy 
from those whose case records were available. We 
feel it unlikely that significant bias has resulted in this 
respect. Second, though we have assumed that con- 
tinued tube bubbling is due to a persistent air leak, 
the possibility that technical problems with the 
drainage tube accounted for the occasional case of 
bubbling cannot be excluded, though no such cases 
were recorded. Continued tube bubbling might also 
represent evacuation of residual air after the air leak 
had sealed, but it seems unlikely that this would take 
a significant time. Third, this was a retrospective 
study and there was, therefore, no control over the 
times of surgical referral. The natural history of 
resolution of PAL presented here may be distorted by 
several factors which are unquantifiable retrospec- 
tively. For example it is possible that the fitter 
patients with abnormal lungs may have been prefer- 
entially referred for earlier surgery and this might 
lead to lower estimates of the rate of resolution in all 
patients with abnormal lungs. Our data on the timing 
of surgery suggests that this was not the case. Indeed 
we could discern no systematic reason for surgical 
referrals the timing of which appeared to be arbi- 
trary. We suggest therefore that had these patients 
not been referred they would have followed a broadly 
similar pattern of PAL closure to those who were not 
referred. Furthermore, the only alternative would 
have been to conduct a long prospective study in 
which no patient was referred for surgery in the first, 
say, 10 days. It is debatable whether such a study 
could be mounted and we do not believe it would 
produce significantly different results. Finally, we 
made no allowances for differences in practice 
between physicians, e.g. as to whether suction was 
applied routinely or whether complications ensued, 
and the patients were treated by a wide variety of 
medical staff. The results may therefore over-estimate 
the time to PAL closure when compared with ideal 
management, but are nevertheless likely to reflect 
day-to-day practice in U.K. hospitals. 
We have presented our main findings in terms of 
the clinical problem of the outcome of a PAL i.e. 
continued air leak at 2 days. Other studies looking at 
resolution times in SP have included all patients from 
the time of tube insertion. For comparison purposes, 
we also calculated median resolution times from tube 
insertion for our patients. Our overall median reso- 
lution rates are possibly slightly longer, at 3 days, for 
those with normal lungs when compared with previ- 
ous studies. For example, the ‘great majority’ of SP 
in young men had re-expanded by l-3 days (4) and 
the ‘healing rate’ (not precisely defined) was 82% at 
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48 h in another study of primary SP (5). Studies of 
resolution rates in patients with secondary SP have 
been quoted at 60% at 48 h (5) or a median time of 9 
days in patients with chronic obstructive pulmonary 
disease (6). It has been previously recognized that 
those with underlying lung disease are an older group 
with prolonged resolution time ($6) but we are not 
aware of any previous reports that the size of the 
initial pneumothorax does not appear to influence 
the time to resolution. This finding needs to be 
interpreted cautiously as we did not review the actual 
chest radiographs in our study but nevertheless some 
doubt is cast on recommendations for early surgery 
based on the size of the pneumothorax (7). 
There is considerable debate about the timing of 
surgical intervention. The more conventional recom- 
mendation has been to wait until 7-10 days after tube 
insertion (6,8-10) though Harvey et al. recommend 
very early surgery for a large air leak. Others have 
advocated a more aggressive approach of interven- 
tion at 2-3 days (5,11,12). Our data would indicate 
that if the aim were predominantly to avoid surgery, 
then for those with normal lungs the majority 
resolved spontaneously by 7-9 days with a long tail 
thereafter. The shape of the curve of resolution rate 
appears different for those with underlying lung 
disease with a more linear resolution rate of PAL. 
For such patients a recommendation on intervention 
would be more arbitrary and indeed other factors in 
this group such as the patient’s general status come 
more into play. A general recommendation of 7-15 
days would be reasonable. Clearly however informed 
recommendations must take into account a large 
number of other factors, including surgical morbidity 
(which is likely to change with the greater move to 
thoracoscopic procedures), the recurrence rates with 
and without surgery, and the financial costs both to 
the Health Service and patients. 
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